Use of a dissolved oxygen microsensor for assessing the viability and thickness of microbial biofilm on root surfaces.
To evaluate the use of a dissolved oxygen microsensor (DOMS) for assessing the viability and thickness of microbial biofilms on the apical external surface of contaminated human tooth roots. Apical biofilm formation was evaluated in 15 roots contaminated in vitro with a polymicrobial mixture of Staphylococcus aureus, Enterococcus faecalis, Pseudomonas aeruginosa and Candida albicans for 7, 21 and 60 days and in three freshly extracted roots with associated radiographically visible periapical lesions. In each root, the thickness and viability (measured by the amount of dissolved oxygen) of biofilm formed on the apical 2 mm were examined with the DOMS. Scanning electron microscopy (SEM) was used as an auxiliary analysis to confirm the existence of the biofilms detected by the DOMS. The DOMS detected dissolved oxygen on the biofilms formed on the three residual roots up to thickness of 375 μm, 480 μm and 1650 μm. In the 15 roots contaminated in vitro, the DOMS detected dissolved oxygen in six specimens up to thicknesses from 75 to 250 μm, and the intensity of the metabolic activity (biofilm thickness) was directly proportional to the contamination time. SEM confirmed the presence of biofilm in all roots. The dissolved oxygen microsensor allowed the measurement of the amount of dissolved oxygen in the biofilm, which is indicative of the intensity of the microbial metabolic activity (viability), correlating the results with biofilm thickness. The DOMS was effective in freshly extracted roots, but had limitations in roots contaminated in vitro after short periods (7 and 21 days) of contamination.